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A review of the physical test (see Silo Dome Properties Draft Report Dated March 1, 1998) results
and Non Destructive Test results compiled since 1986 indicates that about the only thing we
know for sure about the existing condition of the concrete Silo Domes is that the general
condition of the concrete is poor. Petrographic examinations reveal extensive microcracking due
to freeze-thaw damage and alkali-aggregate reaction. Very few core samples have bass
successfully been taken. Most samples attempted were fragmented and not suitable for
compression testing. It is suspected that most of the central dome area for all four domes have
delaminated at the reinforcement strata and that these areas to be assumed to be taken as two
independent two inch thick layers of plain concrete. Due the amount of reported damage due
to freeze-thaw and other contributing factors it felt that any strength evaluation be based on an
assumed concrete strength of 2000 psi (approximately half the original design value).

With these two assumptions a singie evaluation enveloping all four Silo Domes was made to
determine their capacity to resist a 700 pounds (including up to three persons) live load was
made. Three modes of failure were investigated; 1) direct shear or punch through failure, 2)
overall buckiing failure, and 3) local concrete failure.

The critical mode or failure was a local concrete failure due to tensile flexural loads introduced
to the dome by a local concentrated load of 700 pounds. It has been determined that the Silo
Domes have the capacity to resist a 700 pound live load spread out over a circular area no less
three feet in diameter. This was determined by comparing the level of strees created by the
application of an unfactored 700 pound load on a three foot diameter circular area with the
predicted ultimate load capacity of the concrete dome. No code prescribed or other factor of
safeties were used in this evaluation. This load limit must be reduced to reflect the level of risk
associated with a potential dome failure.

This evaluation will be documented by forth coming calcuiations.
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K-65 Silo Dome Live Load Analysis fc=2000psi .
Single Strip- 700 Ibs over 1 ft sq area
Y Grav: -1

Solution: LC 1 self wt with foam




K-bb Silo Dome Live Load Analysis tc=2000psi |
Single Strip- 700 Ibs over 1 ft sqarea

Solution: LC1 self wt with foam




K-65 Sile Dome Live Load Analysis fc=2000psi

Momentx

Single Strip- 700 Ibs over 1 ft sq area K-ft
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Solution: LC1 self wt with foam




K-65 Silo Dome Live Load Analysis fc=2000psi

Plane %

Single Strip - 700 lbs over 1 ft sqarea K

0153
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Solution: LC 1 self wt with foam




K-65 Silo Dome Live Load Analysis fc=2000psi
Single Strip - 700 Ibs over 1 ft sq area
Y Grav: -1

Solution: LC7 Selfw/700Ib R=0




K-65 Silo Dome Live Load Analysis fc=2000psi i
Single Strip-700 Ibs over 1 ft sqarea

Solution: LC7 Selfw/700Ib R=0




k-bb Sito Dome Live Load Analysis tc=2000psi “romere e K

Single Strip- 700 Ibs over 1 ftsqarea K-ft
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Solution: LC?7 Seltw/700lb R=0




K-65 Silo Dome Live Load Analysis fc=2000psi Plane &

Single Strip - 700 Ibs over 1 ft sq area K

.0342
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Solution: LC 7 Selfw/7001b R=0




K-65 Silo Dome Live Load Analysis fc=2000psi |
Single Strip- 700 Ibs over 1 ft sqarea

Y Grav: -1
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Solution: LC 9 Selfw/700Ib R=7




K-65 Silo Dome Live Load Analysis fc=2000psi

Moment »
Single Strip - 700 ibs over 1 ft sqarea K-ft

2.86
2. 46
2 .06
1.66
1.26
-86
- .48
- .06
- -.34
- - 74
-1.14

Solution: LC 9 Selfw/700ib R=7




K-65 Silo Dome Live Load Analysis tc=2000psi Plane

Single Strip - 700 Ibs over 1 ftsqarea K

.o48
-.582
-1.212
-1.842
-2.472
~3.102
-3.732
-4_362
-4.992
-5.622
-6. 252

m

Solution: LC9 Seltw{708lb R=7




K-b% Silo Dome Live Load Analysis fc=2000psi
Single Strip - 700 Ibs over 1 ft sq area
Y Grav: -1

Solution: LC 8 Selfw/700lb R=15%




K-65 Silo Dome Live Load Analysis fc=2000psi
Single Strip - 700 Ibs over 1 ft sqarea

Solution: LC 8 Selfw/7001b R=15

Moment
K-fit
3.76
3.38
3
2.62
2.24
1.86
1.48
11
T2

m|




K-65 Silo Dome Live Load Analysis fc=2000psi "

Plane x

Single Strip-7001bs over 1 ft sqarea K

.0275

-.5825
-1.192
-1.803
-2.412
~-3.022
-3.632
-4.242
-4_852
-5.463
-6.073

Solution: LC 8 Selfw/700lb R=15%




K-65 Silo Dome Live Load Analysis fc=2000psi
Single Strip- 700 Ibs over 1 ft sqarea
Y Grav: -1

Solution: LC 10 Selfw/700Ib R=24




K-b% Silo Dome Live Load Analysis fc=2000psi
Single Strip- 700 Ibs over 1 ft sq area

Solution: LC10 Self wf700lb R=24

womentn |

oment x
K-ft
4.49
4.03
3.5¢7
311
2.65
219
1.73
1.27
-
.35
- =11




K-bb Silo Dome Live Load Analysis fc=2000psi
Single Strip- 700 Ibs over 1 ft sqarea

Solution: LC 10 Selfw/700lb R=24

Plane & '

K

.0104
-.5696
-1.15
-1.73
-2.1
-2.89
-3.47
-4.05
-4.63
-5.21

-5.79




K-bb Bilo Dome Live Load Analysis tc=200Ups)
Single Strip - 700 Ibs over 3 ft dia area
Y Grav: -1

Solution: LC7 Selfw/700lb R=0

n




K-65 Silo Dome Live Load Analysis fc=2000psi

. Moment & II
Single Strip - 700 Ibs over 3 ftdia area K-ft

Ny P Py 1 -1 1
A Ty e
AT KT -67
.45
.23
.01
-.21
-.43
-.65
-.87
-1.08

Solution: LC7 Selfw/700lb R=0




K-bY Silo Dome Live Load Analysis fc=2000psi
Single Strip- 700 Ibs over 3 ft dia area

.....

Solution: LC 7 Selfwf700lb R=0

Plane n
K

.0453

-.5147
-1.07?5
-1.639
-2.19%
-2.755
-3.315
-3.875
-4.435
~4.995
-5.555

]




K-bb Silo Dome Live Load Analysis {c=2000psi |
Single Strip- 700 Ibs over 3 ftdia area
Y Grav: -1

Solution: LC9 Selfw/700lb R=7




K-bb Sito Dome Live Load Analysis tc=2000psi u- 'omem N ll

Single Strip - 70( over 3 ftdia area K-ft
1.36

- 1.16
.96
.76
.56

Solution: LC9 Selfw/700lb R=7




K-bb Silo Dome Live Load Analysis fc=2000psi |

Plane x
Single Strip - 700 Ibs over 3 ft dia area K

o R A
-Jﬁ%

o

-.5491
-1.099
-1.649
-2.199
-2.749
-3.299
-3.849
-4.399
-4.949
-5.499

Solution: LC9 Selfw/700ib R=7




K-b65 Silo Dome Live Load Analysis fc=2000psi
Single Strip- 700 Ibs over 3 ftdia area
Y Grav: -1

Solution: LC 8 Seltw/700Ib R=15




K-65 Silo Dome Live Load Analysis fc=2000psi rve——

Momemnt %

Single Strip - 700 Ibs over 3 ft dia area K-ft

1.47
1.31
1.15
-93
.83
.67
.51
.35
18
.03
-.13

Solution: LC 8 Selfw/700lb R=15




K-65 Silo Dome Live Load Analysis fc=2000psi |

Plane x

Single Strip - 700 lbs over 3 ft dia area K

.0292

-.5208
-1.071
-1.621
-2171
-2.721
-3.271
-3.821
-4_.371
-4.921
-5.471

Solution: LC8 Selfw/700ib R=15




K-65 Silo Dome Live Load Analysis fc=2000psi
Single Strip - 700 Ibs over 3 ft dia area
Y Grav: -1

Solution: LC 10 Seltw/700Ib R=24




K-65 Silo Dome Live Load Analysis fc=2000psi oo |

oment &

Single Strip - 700 Ibs over 3 ft dia area K-Rt
1.27
1.59
14 |
1.23
1.05
.87
.69
.51
.33
15
-.03 i

Solution: LC 10 Selfw/700lb R=21




K-65 Silo Dome Live Load Analysis fc=2000psi "

Plane x

Single Strip - 700 Ibs over 3 ft dia area K

-.0418

-.4982
-1.038
-1.578
~-2.118
-2.658
-3.198
-3.738
-4.278
-4.818
-5.358

Solution: LC 10 Self w/700lb R=24




K-bb Silo Dome Live Load Analysis tc=2000psi

Single Strip - 700 Ibs over 4 ft dia area
Y Grav: -1

Solution: LC 7 Self w/700lb R=0

e

AR

B

Moment »
K-ft

.833
.663
-493
-323
-153




K-65 Silo Dome Live Load Analysis fc=2000psi "

Moment x
Single Strip - 700 Ibs over 4 ftdia area K-ft
. .833

Solution: LC 7 Seltw/700ib R=0




K-65 Silo Dome Live Load Analysis fc=2000psi Plane % ’

Single Strip - 700 Ibs over 4 ft dia area K
: .0353
i ffnfﬁ@&f -.5047

Solution: LC 7 Selfw/7001b R=0




K-65 Silo Dome Live Load Analysis fc=2000psi prv—

Single Strip - 700 Ibs over 4 ft dia area K-ft
.968

Y Grav: -1 ‘18
.668
518
.368

Solution: LC9 Selfwf700lb R=7




K-65 Silo Dome Live Load Analysis 1c=2000psi Moment x ‘

Single Strip - 700 Ibs over 4 ft dia area K-ft
.968

818
.668
.518

Solution: LC 9 Selfw/7001b R=7




K-65 Silo Dome Live Load Analysis fc=2000psi |

Plane %

Single Strip - 700 Ibs over 4 ft dia area K

.0384

-.5016
-1.042
-1.582
-2.122
-2.662
-3.202
-3.742
-4.282
- -4.822
- -5.362

Solution: LC 9 Self w/700ib R=7




K-65 Silo Dome Live Load Analysis fc=2000psi |
Single Strip- 700 Ibs over 4 ft dia area
Y Grav: -1

Solution: LC 8 Selfw/700lb R=15




K-t% Silo Dome Live Load Analysis fc=2000psi "

Single Strip - 700 Ibs over 4 ft dia area K-ft

.989
.869
.749
.629
et .509
o ' = -89
' .269
149

Solution: LC 8 Selfw/700lb R=15




K-65 Silo Dome Live Load Analysis fc=2000psi |

Plane

Single Strip- 700 Ibs over 4 ft dia area K

.0o0612
-.5239
-1.054
-1.584
-2 114
-2.644
= -3.174
-3.704
-4.234
-4.764
-5.294

Solution: LC 8 Selfw/700Ib R=15




K-65 Silo Dome Live Load Analysis fc=2000psi .
Single Strip - 700 tbs over 4 ftdia area
Y Grav: -1

Solution: LC10 Selfw/700ib R=24




K-b% Si1lo Uome Live Load Analysis te=2U0U0psi

Solution: LC 10 Self w/700lb R=24

Moment x “
K-ft
1.08
.97
.86
.75
.64
.53
.42
e 3 |
.2
.09
-.02




nNCUD BV DO Live Luad Aldlysis ic=2U00bpsi

Solution: LC 10 Self w/700lb R=24







k-bb Silo Dome Live Load Analysis tc=2000psi |
2-Way Action. 700 |b spread over 3ft dia area on center dome

Solution: LC5 700 Ib at R=15#t




K~bb Si1lo Dome Live Load Analysis fc=200Upsi
2-Way Action, 700 Ib spread over 3ft dia area on center dome

Solution: LCS 700 Ib at R=15ft

—

oment »
K-ft

272
-193
114
-035




K-bh Silo Dome Live Load Analysis tc=20U0lUpsi M"omenty

2-Way Action, 700 [b spread over 3ft dia area on center dome K-ft
: 167

144
121
.098
079

Solution: LC5 700 Ib at R=15ft




K-t Silo Dome Live Load Analysis fc=20U0U0psi
2-Way Action, 700 Ib spread over 3ft dia area on center dome

Solution: LCH5 700 Ib at R=151t

Plane %
K

1.06
.71
.36
.01
-.34
-.69
-1.04
-1.39
-1.74
-2.09
-2.44

B




